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The goal of this study is to evaluate the possibilities to use the city sludge as a fertilizer in agriculture, 
especially upon alfalfa crop, with a very complex and precise methodology, in the conditions of assuring environment 
protection and human health integrity. The aim of this study is to determine physico-chemical properties of soil after 
applying city sludge from water treatment station Tetarom III, Cluj - Napoca. Neutralizing city sludge with the help of 
soil, considered a biological treatment station for water is one of the most important perspectives to protect the 
environment together with an increase of agricultural production. In the new socio economical structures of Romania, 
the natural fertilizer is to be found less and less due to the decrease of the animal number, and also due to the way of 
their breeding, and the replacement of natural fertilizer with sludge from the used water treatment, it is an alternative to 
use due to the sure advantages of the fertilized sludge appliance. 
 






The increasing quantities of sludge produced 
by municipal wastewater treatment plants, raises 
more acutely the problem of their reintegration into 
the environment. Taking into account the great 
quantity of organic matter that sludge contains, one 
of the possibilities of achieving this goal is by using 
the sludge on agricultural lands [1]. Storage, 
recycling or use of such waste materials is one of 
the most difficult problems especially for large 
urban areas, but is not insignificant either within the 
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One of the possible solutions to remove them 
from those areas and to give them a useful 
destination is to make them as part of the 
technological cultivation soil systems in different 
agriculture areas, taking into account the 
environmental protection and maintaining 
reasonable costs [4].  
Recovery of municipal waste in agriculture 
products is also determined by the absence of 
fertilizers and by the continuing growth of their 
prices, along with the fact that soil requires big 
quantities of fertilizers for obtaining high and 
efficient productions [3].  
Research shows that reitegration circuit 
material in nature of city sludge is realiyed in 
several ways, of wich, application on agricultural 
land is one of the most practical due to its many 
advantages: recovery of large amounts of nutrients 
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(N,P,K and microelements), reducing the use of 
chemical fertilizers, capacity utilization of 
mineralization of soil organic matter and 
decontamination trought phisichal, chemical and 
biological factors [2]. 
 
2. Material and Method 
 
The experience has been carried out during 
two experimental years, 2010 - 2011, and has been 
placed within the bill phaeozem from BolduŃ, Cluj 
County, owned by ARDS Turda. Biological material 
was alfalfa, variety Mădălina and experiences have  
been placed using the latin rectangle method in 4 
repetitions with 8 variants: V1 - control, V2 - 20 
t/ha sludge, V3 - 30 t/ha sludge, V4 - 40 t/ha sludge, 
V5 - 60 t/ha sludge, V6 - 20 t/ha manure, V7 - 40 
t/ha manure and V8 - 60  t/ha manure.  
 
During the vegetation have been applied all 
technological measures, respecting the technology 
of alfalfa culture. In order to describe the genetic 
type of soil was taken samples (fig. 1) and analyzed 
in terms of  physico-chemocal characteristics at the 
beginning of experiment and annual during its to 
determine the soil profile, color, textur, humus, 
compactness, neoformation and pH. 
 
3. Results and Discussions 
 
By analyzing the physical and chemical 
properties of soil (OSPA Cluj) was established that 
the soil from the experimental field from BolduŃ, is 
faeoziom cambic,  characterized by a polyhedral  
structure in the horizon Am and an angular structure 
in the horizon Bt (fig. 2). Physical and chemical 





Figure 1. Aspects of soil samples during collection 
 
 
A. The effect of municipal sludge application on 
physical properties of soils 
The high content in organic matter of 
municipal sludge has a favorably influence on 
physical properties of soils on which were applied 
different doses of sludge.  
By fertilization with municipal sludge occur 
agro - physical changes as follows: 
 Reduction of apparent density with increasing 
organic matter content administered; 
 Increase the total porosity of soil; 
 Increased aggregates stability due to the 
presence of different polyphenolic 
compounds and organic cations in sludge; 
 Reduced soil penetration resistance; 
 Increase water storage capacity; 
 Increase the hydraulic conductivity of the soil. 







Figure 2. Soil profile from experimental field 
 
Table 1. Physical properties of soil from BolduŃ, control variant  (2010) 
No. Name analysis Value in  horizon Am Value in  horizon Bt 
1. Coarse sand (%) 0.10 0.12 
2. Fine sand (%) 18.94 22.96 
3. Dust I (%) 12.50 11.64 
4. Dust II (%) 16.77 15.62 
5. Clay (%) 51.69 49.66 
6. Texture clay - clayey clay - clayey 
  
Tabel 2. Chemical properties of soil from BolduŃ, control variant  (2010) 
Horizon  Am Horizon Bt No. Name analysis 
Value Interpretation Value Interpretation 
1. pH 8.07 Slightly alkaline 8.39 Slightly alkaline 
2. CaCO3  (%) 5.30 Moderate content 5.60 Moderate content 
3. Total nitrogen (%) 0.24 Good supply 0.20 Good supply 
4. Phosphorus (ppm) 41.00 Good supply 12.00 Good supply 
5. Potassium  (ppm) 342.00 Good supply 200.00 Good supply 
6. Humus (%) 4.33 Good content 3.64 Content middle 
7. Volumetric weight 0.99 - 1.01 - 
 
Like manure, municipal sludge is a complex 
source of nutrients for plants and contribute to the 
improving of physical characteristics of soils. 
By administrarea unor doze de 60 t/ha a dus la 
ameliorarea unor indici fizici ai solului (densitatea 
aparentă scade cu 10%, creşterea conŃinutului în 
materie organică a solului cu până la 35 - 40%, 
îmbunătăŃirea structurii solului cu 25 - 60%). 
By administrating doses of 60 t / ha resulted 
in improvement of physical indices of soil (bulk 
density decreases by 10%, increasing organic matter 
in soil by up to 35 - 40%, improve soil structure by 
25 - 60%) 
Thus, soil represents a biological station with 
all levels of treatment and its ability to process 
organic matter depends on its properties and 
climatic conditions. This means that it can not 
exceed a load factor of soil with waste products 
without affecting its physical, chemical or biological 
properties, without affecting production or product 
quality or reduce or even cancel without 
scrubber/cleaner role of soil. 




B. The effect of  municipal sludge application on 
soil chemical properties  
 
Although through fertilization with 
sewage sludge cause an increase in soil organic 
matter content and a significant increase in pH, 
however, with increasing dose of sludge, soil 
content increases in extractable forms of Cu, Zn, 
Pb, Ni, and Cd. 
As a result of applying municipal sludge from 
wastewater treatment plant from Tetarom III, Cluj - 
Napoca, in different doses (20, 30, 40 and 60 t/ha 
sludge) there were not observed any changes in soil 
chemical properties than unfertilized control variant, 
neither in the first experimental year, 2010 (table 3) 
or in the second experimental year, 2011 (table 4) 
from the time of application of sludge in the 
experimental field from BolduŃ. 
 
Table 3.Variation of chemical properties of soil  following application of city sluge (2010) 
Control 20 t/ha  sludge 30 t/ha  sludge 40 t/ha sludge 60 t/ha  sludge No. Chemical attributes 
Am Bt Am Bt Am Bt Am Bt Am Bt 
1. pH 8.07 8.39 8.06 8.40 8.06 8.40 8.01 8.20 8.00 8.20 
2. CaCO3  (%) 5.30 5.60 5.32 5.63 5.32 5.63 5.31 5.60 5.33 5.62 
3. Nitrogen (%) 0.24 0.20 0.25 0.21 0.25 0.21 0.26 0.23 0.26 0.23 
4. Phosphorus (ppm) 41 12 43 14 44 14 44 15 44 15 
5. Potassium  (ppm) 342 200 340 206 341 207 342 207 341 207 
6. Humus (%) 4.33 3.64 4.34 3.68 4.34 3.37 4.35 3.67 4.35 3.68 
7. Volumetric weight 0.99 1.01 0.98 1.02 0.96 1.04 1.00 1.00 0.98 1.02 
 
Table 4. Variation of chemical properties of soil  following application of city sluge (2011) 
Control 20 t/ha sludge 30 t/ha sludge 40 t/ha sludge 60 t/ha sludge No. Chemical attributes 
Am Bt Am Bt Am Bt Am Bt Am Bt 
1. pH 8.07 8.39 8.06 8.40 8.06 8.40 8.05 8.39 8.05 8.39 
2. CaCO3  (%) 5.30 5.60 5.33 5.63 5.32 5.63 5.31 5.60 5.31 5.61 
3. Nitrogen (%) 0.24 0.20 0.25 0.22 0.26 0.22 0.26 0.22 0.26 0.22 
4. Phosphorus (ppm) 41 12 43 13 43 13 43 13 43 13 
5. Potassium  (ppm) 342 200 342 205 342 205 342 205 343 205 
6. Humus (%) 4.33 3.64 4.34 3.67 4.34 3.67 4.34 3.65 4.34 3.67 






Application every three years increasing 
doses of city sludge from water treatment station 
Tetarom III, Cluj - Napoca in different doses (20, 
30, 40 and 60 t/ha city sludge) not cause changes in 
physical properties of soil. 
As for the in fluence of the city sludge from 
water treatment station Tetarom III, Cluj - Napoca 
on the pH; N, P, K content; humus and volumetric 
weight, is found that the values of these indicators 
does not change. 
In cloncusion use of city sludge from water 
treatment station could be an worthy alternative to 
cosider, without changing physical and chemical 
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